The Mark III collaboration has measured the J/$ leptonic branching fractions This result is used to obtain the strong coupling constant cu, and the QCD scale factor A=.
Most experiments that observe the J/1c, detect its presence only through its leptonic decays. Knowledge of the J/lc, leptonic branching fractions is therefore necessary to determine the total number of produced J/$'s in those experiments.
These branching fractions may also be used to estimate the strong coupling constant (Ye and the corresponding quantum chromodynamics (QCD) scale factor n'"l' MS ' where nf is the effective number of quark flavors in the experiment.122 We present herein a direct measurement of the J/lc, leptonic branching fractions, using the ratio of the measured rates of the following exclusive and inclusive processes:
$(2S) --+ r+r-J/qG , J/G -+ l+l-,
$(2S) + r+r-J/$ , J/+ + anything ,
where I is either an electron or a muon.
The data were collected with the Mark III detector3 in two separate running periods at the SLAC e+e-storage ring, SPEAR. The data were collected at a center-of-mass energy corresponding to the 442s) resonance. In this analysis, the main drift chamber, supplemented by a new vertex chamber4 for the second period, is used to measure the momenta of the charged tracks. The barrel calorimeter and the muon chambers are used for particle identification. Due to the different configuration of the detector in the two periods, the two distinct data sets, A and B, require that separate Monte Carlo samples be generated.
For processes (1) and (2), each pion candidate track is required to have momentum less than 0.6 GeV/c, transverse momentum greater than 0.1 GeV/c, and 1 cos 61 less than 0.8, where 6' is the polar angle relative to the beam axis. The two-pion invariant mass is required to be greater than 0.36 GeV/c2. 2 For process (l), the total number of charged tracks is required to be four with net charge zero. 5 Each lepton candidate track is required to have momentum greater than 1 GeV/c and 1 cos 191 less than 0.7. The electron candidates are required to have shower energies greater than 0.8 GeV; muon candidates are identified using hits in the muon chambers.
We define the mass recoiling against the K+T-system as
where E, = &G-i.
The Mrecoil values for processes (1) and (2) are required to be in the interval from 3.0 GeV/c2 to 3.2 GeV/c2. The Mrec-,il distributions for process (l), shown in Table I .
The J/T,!I leptonic branching fraction is (nl/cl)/(n2/c2), where 61 and ~2 are the detection efficiencies for each process. To obtain cl, we assume that process (1) occurs via the sequential two body decays: $(2S) + X + J/t), X -+ ~+7r-, and + -J/$-A 1 . We generate Monte Carlo samples using the X mass distribution:6
with isotropic angular distributions for the J/I) and the charged pions, and a
(1 + cos2 19;) distribution7 for the lepton. In this Monte Carlo simulation, all angles are defined in the decay particle's helicity frame. We also include the effects of final state radiation,' energy loss, and decays of the charged pions. A comparison between the data and the Monte Carlo samples is shown in Fig. 3 .
The trigger and reconstruction efficiency for the ~+a-system in process (2), ~2, depends on the J/~/I charged-track multiplicity.
We estimate the multiplicity distribution by measuring the number of charged tracks for events in the J/lc, peak region in Fig. 2 11. This result is consistent with, but is four times more precise than, the previous measurement of this branching fraction, (6.9 &0.9)%, by Boyarski et al., Phys.
Rev. Lett. 34, 1357 Lett. 34, (1975 Lett. B239, 1 (1990) ]; for the leptonic decay branching fractions of the J/G, the measurement presented here is used. From the total widths we obtain: 
